Mechanism of action in dogs of slow-acting insulin analog O346.
We compared metabolic effects as well as plasma and interstitial fluid kinetics of fatty acid-acylated insulin, Lys(B29)(N(epsilon)-omega-carboxynonadecanoyl)-des(B30) human insulin (O346), with previously determined kinetics of native insulin and insulin detemir. Euglycemic clamps with iv injection of O346 (90 pmol/kg) or saline control were performed in 10 male mongrel dogs under inhalant anesthesia. The t(1/2) for the clearance of O346 from plasma was 375.7 +/- 26.7 min; the t(1/2) for the appearance of O346 in interstitial fluid was 137 +/- 20 min (mean +/- SEM). Glucose disposal with O346 injection was increased 4-fold (t = 480 min, 8.3 +/- 1.42 mg/min/kg) compared with preinjection (t = 0 min, 2.1 +/- 0.13 mg/min/kg; P < 0.05) or saline control (t = 480 min, 2.09 +/- 0.22 mg/min/kg; P < 0.05). O346 plasma elimination and transendothelial transport were 0.3% and 3.5% of regular insulin and 3% and 50% of insulin detemir, respectively. Combination of in vivo results and compartmental modeling suggests that the duration of action of O346 after iv injection is about 25-fold and 10-fold longer compared with regular human insulin and insulin detemir, respectively. This study demonstrates that O346 stimulates glucose disposal very slowly, but when injected iv, its effect may be maintained for as long as 48 h as estimated from simulation analysis. The data suggest that O346 bound to albumin in plasma acts as a storage compartment for O346 from which the analog is slowly released to insulin-sensitive tissues. Reduced liver clearance of O346 is suggested to be the major mechanism for the protracted action.